The large expansion of the rabbit blastocyst between the 3rd and 7th daypost coitum(p.c.) is due to the accumulation of fluid in the blastocoele cavity (Daniel, 1964) . Na+, Cl\m=-\and HCO3\m=-\appear to be actively transported across the trophectoderm into the blastocoele (Cross, 1973 (Cross, , 1974 and water moves passively secondary to NaCl accumulation (Borland, Biggers & Lechene, 1976 ; see also review by Borland, 1977) . The trophoblast cell is physiologically polarized in that Na is transported into the blastocoele by Na/K pumps (Na+\p=n-\K+ ATPase, E.C. 3.6.1.3) located on the juxtacoelic plasma membrane of the trophoblast cells (Biggers, Borland & Lechene, 1977) . This functional polarity is also reflected by the anatomical polarity of the trophectoderm. Membrane junctional complexes are located at the apices of the trophoblast cell and are adjacent to fluid-filled intercellular spaces that face the blastocoele cavity (Gamow & Daniel, 1970; Enders, 1971;  Hastings & Enders, 1975; Ducibella, Albertini, Anderson & Biggers, 1975) . Diamond & Bossert (1967) have proposed that such closed-end channels may be the site of active solute transport that creates local standing osmotic gradients which cause water flow across epithelia.
Two models have been invoked to explain the mechanism by which water is passively moved across epithelial membranes coupled to active ion transport. These are the double-membrane model of Curran & Mclntosh (1962) and Patlak, Goldstein & Hoffman (1963) , and the local osmotic standinggradient model of Diamond (1964) and Diamond & Bossert (1967) . Diamond (1964) pointed out that if the local osmosis model is correct the osmolality of the transported fluid should directly reflect the osmolality of the bathing medium. In contrast, if the double-membrane model is correct the osmo¬ lality of the transported fluid will vary ; it will be hypertonic if the bathing medium is relatively dilute and hypotonie if it is relatively concentrated, and only one particular medium will be associated with isotonic transport. Na pumps on the juxtacoelic membrane of the trophoblast could provide the local osmotic gradient required in the standing-gradient model. If local osmosis occurs, then the trans¬ ported fluid should be isotonic or hypertonic to the bathing solution. However, previously published reports that rabbit blastocysts accumulate hypotonie fluid in vivo on Days 7 and 8 post coitum (Tuft & Böving, 1970) and in vitro on Day 5 post coitum (Gamow & Daniel, 1970) are inconsistent with this model. The present experiments were therefore performed to determine the osmotic relationship between blastocoelic fluid and its environment and to gain evidence for the role of local osmosis in fluid transport by the rabbit blastocyst.
Blastocysts were flushed from the uterine horns of New Zealand White rabbits on the 5th day p.c. using Kreb's-Ringer bicarbonate with 0-1 % glucose (KRBG) warmed to 37°C. KRBG contains (mM): NaCl, 119; KC1, CaCl2, KH2P04, 119, [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] NaHC03, 25; and glucose, . The embryos were immediately placed in a modified FIO medium (Van Blerkom & Manes, 1974; Borland et al, 1976) consisting of FIO (Microbiological Associates) buffered with 0-02 M-N-2-hydroxyethylpiperazine-N'-2-ethanesulphonic acid (HEPES : Calbiochem) adjusted to pH 7-4 with 1 N-NaOH and containing 20 % fetal calf serum (Microbiological Associates). The blastocysts were then collapsed by puncturing them with micropipettes, 6-8 um diameter, and withdrawing the blastocoele fluid. After collapse, the blastocysts were incubated for 24 h in 2 ml of an experimental medium in a Falcon No. 3033 tissue-culture tube at 37-5°C in a high humidity atmosphere of 5 % C02 in air. Five experimental media were used: they consisted of equal volumes of modified FIO medium and KRBG in which the concentrations of NaCl were varied. The mixture was supplemented with 20% fetal calf serum. At the end of the incubation period all of the blastocysts had re-expanded to fill the zona pellucida and appeared normal. Samples of blastocoele fluid were collected by micropuncture and analysed for Na, Cl, K, Ca, Mg, S and by electron probe microanalysis according to the methods previously described (Borland et al, 1976) . The osmolalities of blastocoele fluid and of the culture medium in which the embryos had been incubated were both measured, in picolitre volumes, immediately after collection in a modified Ramsay-Brown (1955) osmometer by using a quartz thermometer.
Four rabbits were used in the experiment, the blastocysts from each rabbit providing one repli¬ cate. Because the number of blastocysts recovered varied from rabbit to rabbit the number of blasto¬ cysts allotted to each treatment varied between replicates : some treatments were allotted one blastocyst and others two and a total of 32 blastocysts was studied. The data were statistically analysed, after assuming an unbalanced 2-way crossed classification with interaction, by the computational procedures described by Searle (1971) . Weighted means, and their variances, of the treatment effects were computed. The computations were performed with the untransformed data, and after transfor¬ mation to natural logarithms. The conclusions were the same in both scales and the results are there¬ fore presented as the untransformed data. (Diamond & Bossert, 1967) . A number of other epithelia, such as rabbit gall bladder (Diamond, 1964) , insect Malpighian tubule (Maddrell, 1969) and rat jejunum (Lee, 1968) Osmolality of culture medium (mosmol) Text-flg. 1. The osmolality of rabbit blastocoele fluid plotted against the osmolality of culture medium. Rabbit blastocysts (5 days p.c.) were incubated for 24 h in culture medium for which the osmolality was altered by the addition or deletion of NaCl from the standard media. The solid line (-) is the linear re¬ gression of the data and has a unit slope. The dashed line (---) represents isosmotic fluid transport. The displacement of the solid line from the dashed line is significant (P = 0002) and indicates slightly hypertonic fluid transport.
Analyses of variance of the concentrations of Na, Cl, K, Ca, Mg, S and in the blastocoele fluids showed that the means varied significantly with changes in the concentration of NaCl in the bathing medium. The regression of blastocoele fluid Na concentration on the change of NaCl concentration in the medium has only a linear component and is highly significant. Its value of 1-04 is not significantly different from 1. The regression of blastocoele fluid Cl concentration on the change of NaCl concentration in the medium has a highly significant linear component that is significantly greater than 1, but it also has other significant non-linear components. The slope of the linear com¬ ponent of the regression of blastocoele fluid Ca on the change of NaCl concentration in the medium is highly significant but small. The physiological reason for this trend is unknown. The linear regres¬ sions of blastocoele fluid K, Mg, S and on the change of NaCl concentration in the medium deviated significantly from linearity. Although the means were significantly different, the variation was relatively small and possibly of no physiological significance. Borland et al (1976) incubated 5^-day p.c. rabbit blastocysts in medium supplemented with various amounts of sucrose to which rabbit trophectoderm is highly impermeable. Electron probe microanalysis of the blastocoele fluid under these conditions showed that blastocoele fluid concen¬ trations of Na and Cl each increase 1 mM in response to every 2 mM of sucrose gradient across the trophectoderm. Because NaCl dissociates to form two osmotically active particles, the relationship The linear regression and the tests of significance were calculated by using the formulae given by Hatheway & Williams (1958) . ***P < 0001.
of the Na concentration in blastocoele fluid to medium NaCl (1 mM Na accumulated in the blasto¬ coele in response to every 1 mM of NaCl gradient) ( Table 2 ) is similar to that between the concentra¬ tion of Na in the blastocoele fluid and the concentration of sucrose in the medium. In contrast, the data in Table 2 indicate that significantly more Cl than Na is accumulated in blastocoele fluid for every incremental change in medium NaCl concentrations. Since HC03~and Cl~are the predominant anions in blastocoele fluid (Lutwak-Mann, 1962 ; Lewis & Lutwak-Mann, 1954; Smith, 1970; Bor¬ land et al, 1976) , the greater rise in Cl concentration than in Na concentration may reflect a decreasingly important bicarbonate accumulation in the presence of increasing medium Cl concentrations. Further studies are necessary, however, to determine the relationship between CI~and HC03t ransport by rabbit blastocysts. HC03~appears to accumulate in rabbit blastocoele fluid by some active transport process but the exact mechanism(s) involved is not known (Cross, 1974 ; review by Borland, 1977) .
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